INTRODUCTION {#sec1}
============

Mixed epithelial and stromal tumour (MEST) is a rare and distinctive kidney neoplasm that develops from Müllerian-like stromal cells and accounts for 0.2% of all renal cancers ([@ref1]). The tumour was identified by Michal and Syrucek in 1998 and included in the WHO renal tumour classification as a separate entity in 2004 ([@ref2], [@ref3]). MEST is predominantly found in middle-aged perimenopausal women, with male to female ratio 1:10. Many of these patients have a history of long-term estrogen replacement therapy ([@ref4]).

A comprehensive systematic search for material published before 1 September 2017 was conducted via PubMed. Mixed epithelial and stromal tumour, cystic hamartoma, mesoblastic nephroma, nephroblastic tumour, and cystic nephroblastoma were used as keywords. The search was limited to articles published in English. A little more than 100 cases of MEST were identified. Most of these tumours behaved in a benign fashion and only 13 cases with malignant transformation were reported: 11 cases in women and two cases in men ([@ref6]--[@ref15]). Current evidence suggests that the most common type of malignant MEST is undifferentiated sarcoma ([@ref7]). In this paper, we present detailed clinical-pathological and radiological findings with short-term oncological outcomes of an extremely aggressive malignant MEST treated with surgery and palliative chemotherapy.

CASE PRESENTATION {#sec2}
=================

A 31-year-old female presented to the hospital complaining of gross hematuria. She had no significant medical history or family history of any malignancy, so no history of hormone therapy. Computed tomography (CT) revealed an intraparenchymal mass measuring 61 × 51 mm with focal strong inhomogenous enhancement and small cystic components in the upper part of the left kidney. The tumour was invading into the collecting system and forming a 55 × 13 mm tumour thrombus in the left renal vein and in the inferior vena cava (IVC) ([Fig. 1](#fig1){ref-type="fig"}). A metastatic disease was ruled out by a full-body CT scan and, under the clinical diagnosis of renal cell carcinoma (RCC), left radical nephrectomy with vena cava thrombectomy was performed.

On histopathological examination, there was a 70 × 40 × 40 mm grey-brown mass within the left kidney with invasion into the left renal vein and forming a 40 × 25 × 20 mm tumour thrombus in the IVC. The tumour extended into the collecting system and renal hill adipose tissue. There were necrotic zones in the tumour which contained about 2% of the tumour volume. The tumour predominantly was composed of a solid mass and some small cystic components in the periphery ([Fig. 2](#fig2){ref-type="fig"}). Microscopically, the tumour had no capsule and was widely infiltrating renal parenchyma. The solid component was formed by spindle cells. Most of the spindle cells displayed eosinophilic cytoplasm with oval and minimally polymorphic nuclei. The mitotic activity was very low and reached a rate of 1--2 mitoses per 10 high-power fields. The cysts were lined by a single-cell layer of cuboidal ciliated cells. The epithelial cells were relatively uniform and showed no cytological atypia or mitosis. The renal parenchyma outside the tumour was unremarkable, the surgical margins of the specimen were clear. On immunohistochemistry, the stromal component showed strong and diffuse positivity for smooth muscle actin (100%), moderate to strong focal positivity for desmin (30%), H-caldesmon (15%), and progesterone receptors (10%), but was negative for melanin A, HMB45, keratins (PanCK, CAM5.2), p504S, RCC, TFE3, CD34, S-100, calretinin, inhibin B, GFAP, and oestrogen receptors ([Fig. 3](#fig3){ref-type="fig"}). The epithelial component was negative for CD10. Both histological and immunohistochemical features of the thrombus were similar to a primary tumour.

![Oblique (A) and axial (B) CT views: a tumour with solid and cystic components in the left kidney. Filling defect in the left renal vein and vena cava inferior](aml-25-031-g001){#fig1}

![Biological material from the first surgery. Histopathological examination: a tumour composed of stromal (spindle-shaped cells) and epithelial (medium-sized cystic and tubular structures) components (H&E, ×20)](aml-25-031-g002){#fig2}

The postoperative course was uneventful and at the first follow-up with a CT scan performed six months after surgery the patient was free of recurrence or metastases. The second follow-up with MRI was performed 12 months after surgery and revealed a huge 65 × 31 mm recurrent mass in the left paravertebral area with intraspinal masses epidurally at the level of L2-L3 and a recurrent 60 × 11 mm tumour thrombus in the IVC. Taking into account that there were no systemic metastases, a second surgery was recommended and the recurrent mass from the left paravertebral area was removed, so a resection of the IVC with a prosthetic replacement was performed. The histopathological findings confirmed recurrent MEST consisting only of malignant spindle cells with no epithelial component in the tumour. The immunohistochemistry of the recurrent stromal component showed features similar to a primary MEST. Although the second postoperative course was uneventful, the follow-up with CT three months after the second surgery revealed the progression of the disease: 14 mm and 23 mm recurrent masses in the left L2-L3 paravertebral area with multiple interaortocaval and left para-aortic lymphadenopathy up to 15 mm. To the best of our knowledge, there are no specific recommendations for systemic treatment of malignant MEST. According to the limited data in medical literature, chemotherapy with ifosfamide and doxorubicin was recommended ([@ref10]). Six cycles were released of 1500 mg/m^2^ ifosfamide on days 1--4 and 30 mg/m^2^ doxorubicin on days 1--3 once every 21 days, with mesna cover. Fourteen months after systemic treatment, a follow-up with CT was performed, which confirmed a stable disease with no signs of progression.

![Biological material from the first surgery. Immunohistochemical analysis: positive immunohistochemical reactions for desmin (**C:** ×10), smooth muscle actin (**D:** ×10), and progesterone receptors (**E:** ×20) in the stromal component](aml-25-031-g003){#fig3}

DISCUSSION {#sec3}
==========

In a classic case, a MEST is biphasic and consists of mesenchymal and epithelial components. The mesenchyme element can vary from hypocellular sclerotic fibrous tissue to hypercellular proliferations of spindle cells with variable degrees of smooth muscle, collagen-associated fibroblastic or myofibroblastic differentiation. The epithelial component is usually scattered throughout the stroma and varies from regular tubules to more complex tubulopappilary structures with or without cystic dilatation ([@ref16], [@ref17]). In benign MEST, the mesenchymal component has a high expression of estrogen and progesterone receptors and resembles that of an ovarian stroma. A recent report by Turbiner et al. revealed 62% of estrogen receptor and 85% of progesterone receptor expression in the stromal component of benign MEST ([@ref18]). Hormone receptors in combination with female predominance and long-term estrogen replacement therapy suggested a hormonal contribution to the pathogenesis of benign MEST. Although the expression of focal progesterone receptors has been described in malignant MEST, all cases of malignant MEST were negative for estrogen receptors, which supports the idea that estrogen hormonal milieu has no impact on the pathogenesis of malignancy ([@ref16]). The hypothesis was confirmed by our immunohistochemistry data, also taking into account that the patient had no history of hormone therapy. Rhabdoid, rhabdomyosarcomatous, and chondrosarcomatous components may be seen in malignant MEST as well ([@ref6], [@ref8], [@ref15]). Despite the hypothesis that stromal component could be the one to cause the malignant expression -- which is strongly supported by our case -- there are some controversial publications claiming that malignancy can be observed in either epithelial or mesenchymal parts ([@ref4], [@ref13], [@ref19]). The latter idea was supported also by Nakagawa et al., who reported malignant MEST with no atypia in the epithelial element but with tubular structures in the extrarenally invading and recurrent tumour. It confirms the opinion that the epithelium component might be integral in the neoplastic process ([@ref8]).

Expression of estrogen and progesterone receptors as such is not a diagnostic tool of MEST, and characteristic morphologic features should take precedence. To facilitate the diagnosis of malignant MEST, Jung et al. proposed diagnostic criteria to be fulfilled: (a) the epicentre of the tumour should be in the kidney; (b) clear-cut evidence of benign epithelial and stromal components with tubules or cysts lined by bland epithelial cells and a spindle-cell stroma resembling that of an ovarian-type stroma; (c) morphologically malignant components should be intimately associated with benign counterparts; and (d) primary renal sarcoma or metastases should be ruled out ([@ref6]). Imaging studies in diagnosing MEST are not specific and a lack of typical radiological features makes it difficult to establish a precise diagnosis. On a CT scan, it typically manifests as a solid or solid-cystic renal mass with contrast material enhancement. The cystic component usually predominates and is associated with solid mural nodules, whereas MEST may mimic multilocular cystic RCC ([@ref16]). Diagnosis of MEST by percutaneous biopsy may be particularly difficult because of sampling limitations. Malignant MEST should be considered in the case of characteristic epithelial elements with associated stromal cuffing and exclusion of the more common entities of renal neoplasms ([@ref12]). The major differential diagnosis includes cystic nephroma, leiomyosarcoma, synovial sarcoma, and sarcomatoid renal cell carcinoma ([@ref4], [@ref21]).

Regardless of some papers reporting local and distant recurrences after initial treatment, the ability of malignant MEST to metastasize is not clear ([@ref8], [@ref10], [@ref13]--[@ref15]). According to our case, the rapid recurrence in the left paravertebral area supports intravascular dissemination through ascending lumbar veins as the most important pathway.

There are no established guidelines on the treatment of malignant MEST. Although nephron-sparing surgery is feasible for benign MEST, all cases with malignant transformations revealed a particularly aggressive course of disease and radical nephrectomy with extended lymphadenectomy had to be performed when malignancy was suspected ([@ref5], [@ref17], [@ref19], [@ref20]). There is just limited data about systemic treatment but some malignant MESTs seemed to be chemosensitive and responded to doxorubicin and ifosfamide ([@ref10]). It was also confirmed by our case, which showed no progression of the disease for up to 14 months after the chemotherapy. According to some case reports, tumour spillage during primary surgery or positive surgical margins can be considered as risk factors for local recurrence and adjuvant chemotherapy or radiotherapy might be considered in selected cases ([@ref10]).

CONCLUSIONS {#sec4}
===========

This report demonstrates the existence of a rare malignant MEST of the kidney with an extremely aggressive behaviour. Despite the fact that two macroscopically radical resections were performed, the recurrence and progression of the disease within a very short time was observed. According to literature findings, some patients may survive recurrence-free for up to 36 months, whereas in the case of others the disease progresses rapidly with fatal outcomes. Currently, there are neither established treatment guidelines nor prognostic factors of this disease. Some limited data and our case report suggest malignant MEST to be chemosensitive, and palliative chemotherapy with doxorubicin and ifosfamide may be offered to the patients with a metastatic disease. However, it is still premature to give any recommendation and more reports are needed to improve our understanding of the biology of malignant MEST to develop any recommendations on personalized therapy.
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